Actinomycosis is a granulomatous disease caused by filamentous, gram-positive, anaerobic bacteria. Actinomyces spp. are constituents of the normal flora of mucous membranes. These organisms may cause infection after surgery or damage to the mucosal barrier. Main clinical presentations of actinomycosis are cervicofacial, thoracic, and abdominal forms of the disease. Most cases are caused by Actinomyces israelii, whereas cases due to other Actinomyces spp. are occasionally reported. Actinomycosis is often misdiagnosed because it can mimic other pathological conditions. Besides, Actinomyces spp. are difficult to isolate because they require specific growth conditions. Herein we report a case of splenic actinomycosis caused by Actinomyces naeslundii in a 30-year-old woman with chronic granulomatous disease. Abdominal ultrasound imaging revealed hepatic nodules and splenic abscess; the latter was sampled and cultured. After microbiological diagnosis, she received intravenous (IV) penicillin followed by long-term oral amoxicillin-clavulanate. Abscesses regressed with drainage and prolonged antibiotic therapy. The patient was followed-up for six months without any symptoms. Splenic actinomycosis is a rare disease but should be considered in the differential diagnosis of splenic abscesses in patients with chronic granulomatous disease.
INTRODUCTION
A ctinomycosis, a chronic granulomatous condition, is caused by Actinomyces spp., a gram-positive anaerobic bacterium. Actinomyces spp. usually inhabit oral, gastrointestinal and female genital tract (1, 2) . The disease commonly manifests as slowly progressive cervicofacial (50% of cases), thoracic and pulmonary (15-20% ) or abdominopelvic (about 20% ) infection (3) .
Immunosuppression due to prolonged corticosteroid use, chemotherapy, human immunodeficiency virus infection, lung and renal transplantation have been reported as predisposing factors. Age, male gender, poor oral hygiene, diabetes mellitus, alcoholism, local tissue damage caused by trauma, recent surgery, irradiation and intrauterine devices are other risk factors for actinomycosis (3) .
Chronic granulomatous disease (CGD) is an inherited primary immunodeficiency caused by functional impairment of NADPH oxidase complex in neutrophilic granulocytes and monocytes and characterized by recurrent and severe catalase-positive bacterial and fungal infections, dysregulated inflammation, and autoimmunity (4).
Here we present an uncommon case of hepatosplenic actinomycosis caused by Actinomyces naeslundii in a patient with CGD.
CASE PRESENTATION
A 30-year-old female patient diagnosed with CGD for 25 years was admitted to the emergency department for having a 3-month history of abdominal pain and left upper quadrant tenderness. She had a history of surgery (cesarean section) which complicated by concomitant intraabdominal infections including cervical, intrauterine, liver abscesses in 2016. After surgery and surgery-related complica-tions, she stopped using prophylactic antibacterial (trimethoprim-sulfamethoxazole) and antifungal (itraconazole) therapies for CGD. She had used these prophylactic drugs intermittently almost the past ten years. Physical examination revealed that body temperature was 37°C, blood pressure was 110/70 mm/Hg, respiratory rate was 15/min and saturation was 95% with hepatosplenomegaly. Laboratory investigations showed a normal complete blood count with typical leukocyte formula, normal biochemistry panel, negative serology for Abdominal ultrasonography identified a heterogeneous 60x45 mm abscess with a hypoechoic centre in an enlarged spleen and multiple small cystic lesions in the liver (Figure 1 ). Splenic abscess drained through a needle aspiration with temporary drainage catheter and several samples collected for microbiological examination; however, no sample was available for histopathological evaluation. Then, piperacillin-tazobactam 4.5 g every 6 hours was given empirically.
Gram staining of the drainage material showed gram-positive filamentous branching bacilli. The sample was cultured on Columbia agar supplemented with 5% sheep's blood, chocolate agar supplemented with vitox, eosin methylene blue agar and thioglycollate broth and incubated at 35°C in 5% CO 2 . After three days of incubation, we observed white non-hemolytic dry colonies on only Columbia agar which was incubated in an anaerobic atmosphere. Gram staining of these colonies revealed the presence of gram-positive microorganisms whose morphology resembled that of the previously described filamentous bacilli. Catalase test was performed with 15% H 2 O 2 and found negative. The cultured bacterial colonies were identified as Actinomyces naeslundii by MALDI-TOF. After identification, the sample was cultured on buffered char-coal yeast extract agar for a final confirmation, and the colonies were again confirmed by MALDI-TOF as Actinomyces naeslundii. No hepatic nodules were sampled, and it was assumed that the same bacteria also caused liver lesions.
Upon microbiological diagnosis, antimicrobial therapy was switched to 20 million/unit penicillin G given as a 24-hour continuous infusion. Abdominal computerized tomography (CT) performed on the 3rd week of parenteral therapy which revealed complete regression of splenic abscess with drainage catheter and decreased the number of lesions in the liver (Figure 2 ). Penicillin G treatment was continued for four weeks, meanwhile abdominal pain and left upper quadrant tenderness of patient dissolved completely. The patient was discharged with oral amoxicillin-clavulanate 1000 mg every eight hours.
Two months after discharge, the patient remained symptom-free and with the total disappearance of splenic and liver lesions. Oral antibiotic therapy was prolonged to six months in total. Prophylactic antibiotic (trimethoprim-sulfamethoxazole) treatment for chronic granulomatous disease had been resumed with the treatment of hepatosplenic actinomycosis. Long-term prophylaxis for actinomycosis was not given as no further lesions were detected in a follow-up abdominal taken at six months and one year. 
DISCUSSION
Actinomyces are a part of normal gut microbiota, but cannot penetrate healthy skin or mucous membranes and have low pathogenicity. Mucosal barrier damage is mandatory for actinomycosis infection. However, once invasive infection ensues, it causes fistulas, sinuses, and may appear as abscess and abdominal mass which can often be mistaken for a neoplasm (5) .
Actinomyces is an important catalase-negative microorganism to be considered in CGD patients.
There is an unusual and unexpected predisposition to poor pathogenic Actinomyces species in CGD patients. Actinomycosis should be investigated and treated immediately in these patients with extensive and long-term clinical symptoms (6) .
Most common sites of actinomycosis are cervicofacial (%50), abdominopelvic (%10-20) and respiratory tract (%10-20) (3). Actinomycosis may mimic many diseases because it can occur in various anatomical areas. Therefore, it should be kept in mind that it may present with bloodstream infections, infective endocarditis, osteomyelitis, central nervous system infections (such as meningitis, meningoencephalitis, brain abscess), cutaneous infections and organ-specific symptoms (1) . (7) . Majority of cases were diagnosed with the presence of characteristic sulfur granules in the specimen and detailed histopathological examination (8) . In our case, Actinomyces naeslundii was isolated from culture, but the histopathological examination was not performed from the splenic aspirate. Nor we sampled the hepatic lesions, but given the fact that they disappeared with antibiotic therapy, we assumed that the hepatic nodules were also due to actinomycosis.
Radiological techniques are inadequate for diagnosis of abdominal actinomycosis, except for CT scan, which shows anatomical location, the content of lesions, their relation to adjacent tissues and effectiveness of treatment (9) . Infiltrative irregular hypodense lesions were more frequently found by CT scan with contrast enhancement (10, 11) .
Upon reviewing the literature, we found that the usual therapeutic approach to actinomycotic abscesses in the spleen was splenectomy with longterm antibiotic treatment. The reason for this preference is to avoid a high mortality rate such as splenic rupture, clinical failure under long-term an-
